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The brown alga, Costaria costata (Turner)
Saunders is very widely distributed from
northern Japan to the northwestern Pacific
coasts, forming comunities with several
Laminariaceous plants on kelp beds, and the
juvenile fronds are occasionaly used as
seafoods. Recently, the chromosome counts
in the sporophyte cells of the four popular
Laminaria species from Japan (Yabu and
Yasui 1991) were indicated to have different
results (n=32, 2n=ca.60) from the previous

reports (Abe 1939, Nishibayashi and Inoh
1956, Kaneko 1972, Yabu 1973, Funano
1983, etc.) as n=22 in their zoosporangium.
The chromosome number of this alga has
been recorded to be n=ca.30 at diakinesis
stage in the zoosporangium with paraffin
method (Nishibayashi and Inoh 1957, Oh-
mori 1967). The present paper reports the
chromosome number (n=32, 2n=64) and
the ratios of haploid and diploid in the early
sporophytic dividing cells of this alga in cul-
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Figs. 1-11.
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1" Tllustration in Fig. 1. 3. Two-celled sporophyte. 4. Three-celled sporophyte. 5. Four-celled sporophyte. Figs.

6-11. Metaphase chromosomes of diploid nuclei of young sporophytes.

Two-celled sporophyte. 9. Three-celled sporophyte.

ture.

The mature specimens of C. costata were col-
lected at Osatsube, Minamikayabe-cho, Hok-
kaido on July 11, 1990, were immediately
brought to the Faculty of Fisheries, Hokkaido
University. In the laboratory, liberated zoo-
spores from those fronds were cultured in the
filtered seawater containing 0.01% SLP
(Squid Liver Protein Powder) extract (Yabu
et al. 1984) wunder 3000-35001lux with
12L : 12D photoperiod, at 10+=1°C. After
18-22 days culture, the one- to eight-celled

10. Five-celled sporophyte.

Costaria costata (Turner) Saunders. Scale=10 #m.
Metaphase chromosomes of haploid nuclei of the young sporophytes. 1 and 2. One-celled sporophyte.

6 and 7. One-celled sporophytes. 8.
11. Nine-celled sporophyte.

sporophytes were fixed at 5-6 hours from the
start of dark-period by ethyl alcohol 3: acetic
acid 1 solution, stained with aceto-iron-
haematoxylin-chloral hydrate solution (Wit-
tmann 1965).

The one- to three-celled sporophytes dis-
played to have exactly 32 (haploid) or 64
(diploid) chromosomes at metaphase (Figs. 1-
4, Figs. 6-9.). The number was the same with
the four species of Laminaria, L. angustata
kjellman, L. japonica Areschoug, L. ochotensis
Miyabe and L. religiosa Miyabe (Yabu and
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Table 1. Number of haploid or diploid sporophytes of Costaria costata (Turner) Saunders
obtained from chromosome count in the dividing cells.
Nuclear phase 1-celled 2-celled 3-celled 4-celled 5-celled
P stage stage stage stage stage
Haploid 67 22 8 2 1
Diploid 28 39 35 37 27

Yasui 1991). The ratio (haploid : diploid) of
the one-celled sporophytes showed to be ap-
proximately 70% : 30% , however, the percen-
tage of haploid was rapidly decreasing as the
germination developed, became 2-4% in the
four- or five-celled stage (Figs. 5 and 10, Ta-
ble 1). Although it is difficult to count the
chromosome number of the more developed
sporophytes than nine- or ten-celled stage
(Fig. 11), the rare occurrence for par-
thenogenetic sporophytes of C. costata was sug-
gested by the above results. In size, the
haploid sporophytes (Figs. 1-3) were nearly
same with the diploid (Figs. 6-8), both sporo-
phytes (width: 27-35 ym, length: 35-45 ym)
at one- or two-celled stage were larger than
those (width: 20-25 ym, length: 24-31 zm) of
the other japanese Laminariaceous plants
(Yabu ez al. 1985, Yabu and Yasui 1991).
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